ABSTRACT… Objectives: Ureterorenoscopy is a diagnostic and therapeutic modality, used for different ureteral and renal pathologies. It has virtually replaced open surgery for ureteric calculi. Study Design: Observational. Setting: Urology Department of Sargodha Medical College, Sargodha. Period: 2011-2015. Material and Methods: All cases who underwent URS for stone disease during the study period were included in the study. The initial criterion was a bit strict, due to minimum experience, which limited only clinically fit patients with no co-morbid illnesses, with stone size of 1 cm or less, located in middle or preferable in distal ureter, single stone was also preferred, but later the criterion was relaxed with gain confidence. The procedures were performed under general anesthesia using R Wolf Ureterorenoscope. Results: The total number of cases included in the study were 332 of which 189 were males and 143 were females. Average age being 42.82 years. The total number of stones managed were 354 (in 22 cases the stones were bilateral). The average size of stones was 1.2 cm. DJ stent was used in 78 cases. Complications were observed in 14.76 percent cases (2.71% major and 12.05% minor). No deaths occurred in the study group. Conclusion: Uretero renoscopy is an excellent tool for the management of ureteral stone disease so much so that these cases, after sufficient experience, can be managed as day cases. The complication rate can be controlled by careful patient selection. Being intuitive and stopping the procedure on the very first hint of something going wrong like the scope being stuck or requiring excessive force. Strictures should not be traversed without adequate prior dilatation. The operator should have sufficient experience with open surgery.
INTRODUCTION
Ureteroscopy is a diagnostic and therapeutic modality, used for different ureteral and renal pathologies. Ureteroscopy was first carried out in 1929 by Young and Mckay using a cystoscope in grossly dilated ureter 1,2 , however rigid ureteroscope was introdused in clinical practice in late 1970s. 3 Since its clinical introduction in 1982 by Perez-Castro Ellendt and Martinez-Pineiro, ureteroscopy has experienced an impressive development due to the technical improvements of new and smaller urological armamentarium. 3, 4 In the last decade ureteroscopy has become an outstanding breakthrough in the diagnosis and treatment of different ureteral and renal pathologies.
Ureteral perforation or avulsion, bleeding, and urinary tract infection are amongst the important complications of the procedure. 4 and may require nephrectomy in a few cases.
Since its introduction, Ureteroscopy has become a widely practised method for the diagnosis and treatment of pathologies of both the ureter and the intrarenal collecting systems. 5 Its use in the developing countries like Pakistan is on an increase and smaller cities are also turning to the latest treatment modalities in patient care.
MATERIALS AND METHODS

Inclusion criterion
Initially ureteric calculus of upto 1cm located in the lower and middle ureter were managed by Ureterorenoscopy, but later, with experience, larger stones (up to 1.8 cm) and those located in the proximal ureter were also subjected to this modality successfully. cases of bilateral / solitary renal obstructive uropathy were also managed by this modality in order to by pass the obstruction by removal of the stone and/or placement of DJ stent were carried out once sufficient expertise were attained.
All the cases of ureteric calculus which were managed by this modality are included in this study so as to determine the out come and improvement in the skills over the period under study.
Exclusion Criterion
Cases with dilated collecting system and no visible cause of obstruction having raised serum urea and creatinine levels were also managed by this modality for diagnostic purpose and an attempt to pass a DJ stent so as to relieve the pressure from the collecting system. URS carried out for diagnostic purposes are not included in this study.
Equipment
Semi rigid ureterorenoscope (R Wolf, 12 o ) Karl storz Xenon 300 light source. Karl Storz tricam SL NTSC camera and monitor Guide wire (Tefloan coated, 0.035", 150 cm). Double J 'pigtail stents (6Fr, 26 cm) Pneumatic lithotripter (Pulselith).
METHOD
All the procedures were carried out under general anesthesia with muscle relaxation. The urinary bladder was drained by 6 fr peadiatric feeding tube.
R Wolf Ureterorenoscope was used along with a karl Storz light source, positive pressure irrigation source with normal saline was used. The URS was passed into the urinary bladder the anatomy was identified and orifices of the ureter were located. Guide wire was passed into the ureter and the tip of URS was guided over it to enter the ureter (later with experience we are passing the URS in to the ureter without the assistance of guide wire). The instrument was gradually advanced up to the stone and pneumatic lithotripsy was used for stone fragmentation and it was made certain that all the fragments were about 2 mm in size or smaller, for spontaneous expulsion. DJ stent was used if the stone fragments were considered to be large in case of hard stones or for heavy stone burden due to larger stone size. The stent, if placed, was removed after radiological confirmation of passage of all stone fragments around 10th post-operative day (range 6 to 28 days).
Variables of interest were collected for the patients under study from the hospital record and analyzed using SPSS 10.
RESULTS
The total number of cases included in the study were 332 of which 189 were male and 143 were female.
The average age of the patients who under went URS from 2011 to 2014 was 42.82 (range 17 years to 75 years) the breakdown is given in the 3 A total of 354 stones were operated of which 22 were bilateral.
The location of stones in majority of the cases was the lower third of the ureter (n=280) Average size 1.2 cm (range 0.5 to 1.8 cm).
DJ stent was used in 78 cases and were removed on an average of 10 days (range 6 to 28 days) Average time taken by the procedure was 29.64 minutes which during the first year was 39.43 mins and improved to 18.65 mins during the last year under study. Stone free rate was 98.80 percent Complication rate of 14.76 percent was observed (Table-II ) of which 2.71 were major (including perforation, ureteric avulsion and stent migration) while 12.05 were minor (including loin discomfort, fever, hematuria, transient rise in renal function, and proximal stone migration). However no deaths occurred amongst the study group. 
DISCUSSION
Ureteroscopy is a diagnostic and therapeutic modality, used for different ureteral and renal pathologies. Young and Mckay were the pioneers of Ureteroscopy having used it in a grossly dilated ureter in 1929 by using a cystoscope 1,2 , how ever its routine clinical use started in the late 1970s with a rigid ureteroscope. 3 once in clinical use the shortcommings of ureteroscope were recognised and gradual refinements were made in its design. Light source was improved so as to make it more bright and reduce its heating effect on the tissues. making the procedure easy for the surgeon and safe for the patient. Its wide clinical use of ureteroscopy started in 1982 by Perez-Castro Ellendt and Martinez-Pineiro. Thereafter it has experienced an impressive development due to the advancements in the fields of optics and electronic. Now newer and smaller urological instruments are being designed and produces. 3, 4 In the last decade ureteroscopy has become the procedure of choice in the diagnosis and treatment of different ureteral and renal diseases.
With the introduction of fibre-optics the endoscopes have started shrinking in size.
we can now introduce a 2-3mm semi-rigid ureteroscope up to the renal pelvis via the urethra with excellent views and an instrument channel large enough for both energy sources to fragment calculi and for retrieval devices to harvest the fragmented stones. The development of the flexible ureterorenoscope and intracorporeal laser technology has allowed small intrarenal stones to be treated from below, this technique has threatened the role of percutaneous renal surgery for such calculi. Some authors consider that developments in ureteroscope design and technique of ureterorenoscopy have determined the success of diagnostic and therapeutic use and made it much safer. 5, 6, 7 The use of Ureteroscopy in conjunction with laser lithotripsy is very successful for nearly all ureteric calcui and, even though ESWL is considered the first choice modality for most renal and ureteric stones, its relatively inferior success rates and associated complications exclude it as choice for every single patient. Moreover, lack of 4 4 availability of ESWL facilities encourage the use of endoscopic stone treatments. Ureteroscopy is considered to be first line therapy in the obese patient, those on anticoagulation therapies and in pregnant ladies. Lithotripsy method during ureteroscopy may have effect on complication rate. Georgescu et.al, in a large study showed that electrohydraulic fragmentation had 3.9% complication rate, however this rate reduced to 3% and 2.8% with pneumatic or laser lithotripsy correspondingly. although it was not statistically significant. 8 General anesthesia is used for Ureteroscopy and it gradually being shifted to the domain of day case procedures. Although all patients undergoing ureteroscopy would receive a ureteric stent post-operatively but the due to more experience and available studies on the subject the routine use stent is discouraged and mre and more ureteroscopy and ureterorenoscopy can be performed "stentless". sometimes it is difficult to introduce ureterorenoscope into the ureter, in such cases a stent can be inserted to allow passive ureteric dilatation over two weeks allowing easier ureteroscopic stone fragmentation and removal.
Our study shows that the average age of patients undergoing URS in our centre was 42. years (range 17 to 75 years) which is slightly on the lower side compared to other international studies. The probable reason may be that Pakistan is located in the stone forming belt and due to high temperature and low consumption of water stones are seen in relative younger age group. Moreover our intentional case selection during the initial period excluded the older age group because of the co-morbid diseases which however with gain of experience and confidence changed and age and co-morbidities were no more an exclusion criterion.
There were 189 male and 143 females in our study (Figure-1) , with a male to female ratio of about 2:1. The reason for this being that the male perform hard jobs in the open sun and are therefore relatively more prone to dehydration and concentration of urine thus forming gravel and stones. Moreover our society is male centered and poor, therefore females are not usually brought to the hospitals for treatment rather they are taken to the quacks.
A total of 354 stones were managed during the period of study in 332 cases, 22 patients having bilateral stones. the average size of stones managed was 1.2 cm (range 0.5 to 1,8 cm) the trend which could be identified from the table 1 is that we selected small sized, distal stones during the early part of our study where as later larger and more proximal stones were also managed by URS.
Double 'J' stent also referred to as double pigtail stent was used in cases where, large stone burden or large fragments of stones (specially hard stones) were suspected to produce obstruction. 'Stein strassae' was observed in two cases but due to antisepatory placement of DJ stent the patients recovery went smooth with a little assistance with alpha blockers and analgesics. the stent was removed once the X-Ray showed complete passage of stones (up to 4 weeks). A case of proximal stent migration was also seen in which the stent was removed using URS and grasper.
Average time taken by the procedure was 29.64 minutes (Figure-2) which during the first year was 39.43 mins and improved to 18.65 mins during the last year under study. This was achieved due to experience gained in handeling of the instrument, recognition of anatomy and cannulation of the ureter by the scope.
Figure-1. Increase in number of cases managed by Ureterorenoscopy
In our study a stone free rate of 98.24 percent was observed approaching nearly 100 percent during the first year due to meticulous case selection.
Ureteroscopy has its own set of complications divided into minor and major; minor complications include asymptomatic ureteral perforations, ileus, and fever, whereas major complications, include tears, perforations during basketing, and, rarely, avulsions of the ureter (often associated with stone extractions), intussusception, and sepsis. Necrosis of ureteral segments after ureteroscopy for stone removal has also been reported. [9] [10] [11] [12] An overall complication rate of 14.76 percent was observed in our study (Table-I, Figure-1 ) of which 2.71 were major (including perforation, ureteric avulsion and stent migration) while 12.05 were minor (including loin discomfort, fever, haematuria, transient rise in renal function, and proximal stone migration) Table- II. However, Geavlete and colleagues reported the intraoperative complication rate was 5.6% for proximal calculi and 3.6% for distal stones 5 , which is much less than our result, but taking into consideration that it was our initial experience / learning phase the results can be expected to improve to international standards over time.
The commonest problem encountered after ureteroscopy is post-operative loin discomfort, which may last for a few days and is treated with simple analgesia. In our study the reason found to be the cause of loin pain, was longer duration of the procedure with consequently more use of irrigation fluid under pressure causing renal/ perirenal extravassation/edema, more over it was also observed in the patients in whom DJ stent were used. The reason in these cases was back flow of urine through the stent during mituration and irritation of the trigon by the coiled tip of the stent. However, fever and haematuria are relatively more common but are clinically not significant with no long term consequences.
Cases of Urinary tract infections were significantly less common than anticipated due to regular use of prophylactic single shot antibiotic and if UTI did occur was easily treated with standard antibiotic therapy. More over a preoperative sample was collected for culture and in cases of urosepsis culture specific antibiotic therapy was commenced with good outcome.
Conversion to open surgery is required for rare cases of ureteric avulsion. Moreover the discrepancy between ureteroscope size and calibre of the patient's ureter also contribute to ureteric avulsion. 13 we encountered one such case during the first year of the study. The patient had a stricture which was being negotiated and excess force was applied which resulted in ureteric avulsion. The complication was identified per operatively and a guide wire was place into the proximal ureter. The procedure was converted to open. The distal ureter was found to be non viable as it was completely de-gloved with no viable blood supply. Boari's flap and psoas hitch was performed and the distal end of the proximal ureter was anastomosed to the bladder over a DJ Stent, which was removed at 6 weeks. The post operative results as assessed on follow up at 6 months and one year showed satisfactory renal anatomy and function. More over ureteric perforations were recognized in two patients and DJ stent was placed without the requirement of opening, the follow up results were satisfactory. Proper ureteroscopic handling is the key in prevention of these catastrophic complications.
The reconstruction in case of ureteric avulsion with loss of long segment of the upper ureter, when end-to-end anastomosis is not technically feasible and it presents a challenge to the urological surgeon. In such patients autotransplantation of the kidney is thought to be a favored management strategy. 14 Other possible techniques used for ureteral reconstruction include psoas hitch, Boari flap, or a combination of both, ileal interposition, transureteroureterostomy, permanent nephrostomy, appendix or colon interposition, renal descensus, ureterocalicostomy, and pyeloureterostomy plus greater omentum investment outside the avulsed ureter, if these modalities are not possible than as a last resort nephrectomy may have to be performed. 4, 6, [14] [15] [16] [17] [18] due to the use of small caliber endoscopes the long term complication of uretreic stricture is not frequently observed and can be expected in less than 1% of the patients. 19 However in our study no case of post operative/iatrogenic stricture was identified with a minimum follow up period of one year.
No deaths occurred in the study group.
Here are a few technical tips for the beginners (1) you should insert a guidewire into the ureter prior to insertion of ureteroscope; (2) if you feel it difficult to advance the ureteroscope despite full visualization of the lumen and feel that excessive force is required, they should withdrawn the URS immediately, replaced it with a smaller calibre instrument after ureteral dilation or place a ureteral stent and repeat the procedure about a couple of weeks later, to allow for ureteral dilation; (3) if you see ureteral stricture, dilate it before insertion of the scope or incision of stricture should be performed; (4) if you plan to perform proximal ureteroscopy lubricant should be applied along the entire length of the shaft of the scope; and (5) if you feel that scope is impacted or you need more power for extraction of scope, a second semirigid ureteroscope should be passed into the bladder beside the first and the situation is evaluated. 9, 14 
CONCLUSION
Uretero renoscopy is an excellent modality for the management of lower and middle ureteric calculi, which has virtually replaced open surgery. Although the learning curve to master this procedure is long but still it out weighs the benefits. With experience the operative time and complication rate is reduced and conversion to open surgery is almost negligible. Copyright© 15 June, 2018.
